Agents that mimic antigen receptor signaling inhibit proliferation of cloned murine T lymphocytes induced by IL-2.
We have shown previously that stimulation of cloned murine T lymphocytes via the TCR inhibits their responsiveness to rIL-2. Signaling via the TCR is believed to result in a variety of biochemical events that include a rise in intracellular free calcium and activation (translocation) of protein kinase C. These two signals also can be generated by calcium ionophores, such as ionomycin, and by activators of protein kinase C, such as PMA. We report here that treatment of cloned murine T lymphocytes with PMA, ionomycin, or the combination led to a dose-dependent inhibition of IL-2-dependent proliferation but did not inhibit lymphokine secretion. Concentrations of PMA and ionomycin that maximally inhibited proliferation stimulated maximal lymphokine secretion and increased mitochondrial activity as assessed by measurement of cleavage of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium-bromide. Furthermore, PMA, ionomycin, the combination, or immobilized anti-CD3 mAb added after 12 to 16 h of culture with IL-2 could inhibit proliferation. These results demonstrate that PMA and ionomycin mimic stimulation of the TCR by high concentrations of immobilized anti-TCR mAb in that proliferation is inhibited and lymphokine secretion is induced. In addition, PMA or ionomycin could independently inhibit proliferation of some cells. These findings suggest that alternative mechanisms exist to regulate proliferation. Either increased levels of intracellular calcium or the physiologic events corresponding to those induced by PMA can inhibit IL-2-dependent replication of T lymphocytes.